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. education .component with weak' training;

variety of 1mages 1llustrat1ng diverse topics. The third model, most

students usually study a wide

often used in internal courses of defense organiZations, rates low in

"educational aspects but strong in tra1n1ng. The fourth model, weak in

'both education and training,
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.1 A - ‘ INFORMATION CENTER (ERIC).”
~The great var1ety of remote -sensing courses (for both photograph1c and

other. 1magery) are c1ass1f1ed into four pr1nc1pa} mode]s on the bas1s of the
°strength or weakness of the educat1on and tra1n1ng components of each course

\ &
The f1rst mode], strong in both educat1on and tra1n1ng, is exemp11f1ed by . ]

high qua11ty, graduate level 1nst1tute programs such as the ITC courses “in the ' _'fj

Nether]ands ) Re]at1ve1y few photographs and 1mages are stud1ed but they are .

exammned in greater detail, with a "quant1tat1ve" and "spec1§yc d1sc1p11ne"

L

emphas1§ a1med at-minimizing the need for expens1ve field work. P]enty of

t1me is allowed for tra1n1ng in the techpical aspects of remote sens1ng 'The '

undergraduate Amer1can co]]eges and un1vers1t1es A]though the educat1on
compOnent is strong, the tra1n1ng 1s weak, students USually study a w1de . ’ -

var1ety of 1mages 111ustrat1ng d1verse top1cs Apart from the internal courses ;

-

. in some defense organ1zat1ons, there is very Tittle work done w1th1n the th1rd

~

mode] whith -is 1ntent1ona11y "1ow-1eve1" in the educational aspects but strong

" in- the tra1n1ng of techniques. The fourth mode], weak in both educat1on and:

14
tra1n1ng, 1s -common in small schoo]s and LeSs Deve]oped Countries. def1c1ent in-

tra1ned professors, textbooks and other resources. The wor]d-w1de need for

ﬂs

o better, more - access1b1e qua11ty educat1on and tra1n1ng is alarming, and a ca11 o

»

1s/made for the use of non-trad1t1ona1 education. Such a course in Braz11,

i * . <"

:‘by this author, is d1scussed o s SRR
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T INTERNATIONAL MODELS AND METHODS OF REMOTE SENSING IR f —
A o - EDUCATION AND TRAINING . B ) o
| O badi S, Anderson, Ph.D. v -
o ' Department of Geography-Geology o :
2 ~“I11inois State University

RS | . Normal, INTinois, USA 61761

. [r .
T (Th1s art1c1e in Portuguese is aIso accepted to be. pr1nted fh the Anais of the
.. "7 Il Simposio Brasileiro de Sensor1amento Remoto, by INPE 30 Jose dos Campos,
Sao Paulo, Braz11 ) . - N ) | Lo

I. INTRODUCTION

L1tera11y thousands of remote sens1ng courses are offered each year around °
| the wor]d “The- subJect matter is fa1r1y weTI def1ned ma1n1y being aer1a1
1"1 . -

photointerpretat1on or the use of sate111te and other. non- photograph1c 1magehy,
HoweVer, there are fundamentaI differences in emphas1s and qua11ty of the '
; educat1on and tra1n1ng components Th1s paper deaIs w1th a s1mp1e cIass1f1cat1on

of those courses, the world-wide need for remote sens1ng 1nstruct1on and

a o, . .y -

the aIternat1ve 1nstruct1ona1 methods for. meet1ng those needs o

\
oo 1.

~

11 TERMINOLOGY |
' In order to focus th1s discussion about remote sens1ng educat1on and
| tra1n1ng, a few termg should be cIar1f1ed These are not def1n1t1ons, |
.‘nor are they proposeglfor usage outs1de the d1scuss1on of this paper . ”

Remote sens1ng 1s "in the broadest sense the measurement of acqu1s1t1on

'

of 1nformat1on of some- property of an obaect or phenomenbn by a record1ng

'dev1ce that s not in phys1ca1 or 1nt1mate contact with the obJect or

phenomenon under study"w (Reeves, 1975 p. 2102) Therefore, 1t 1ncIudes'

) .‘aer1a1 photographs used 1n‘photo1nterpretat1on and also nonAQhotograph1c 1magery

o

'used in image interpretation (non_photograph1c). Th1s separates the two major -

“parts of remote sensing. Remote sensing is primar11y 1nterested in 1nterpret1ng'

-

P K"NHAT" is Tm'the photograph or image The prec1se Iocat1ng of "wHERE“ the

.obJect is perta1ns more to the reaIm of geodesy, survey1ng, and photogrammetr1c
%
_pIottjng\(us1ng T1arge, prec1ser1nstruments),;top1cs which are_not 1nc]uded in

g
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ucation and training: . L R

1"-

th1s paper However photogrammetgy is of 1nterest to the extent to wh1ch k

the 1nterna1 and re]at1ve measurements of the\remotely sensed ObJeCtS or.
' 4 g K N . " » ) '.’ T .
phenomenon can be determ1ned A ' ' "

5 ..' ;
P 2 -~ .

¢ . .
There is an essent1a1 d1st1nct1on between educat1on and tra1n1AgJ as

stated by d' Audretsch et al, (1981 . 172): ,f {°f" R

“The obJect1ves of educat1on are to br1ng the 1nd1V1dua1 to -
-an understand1ng of a subject so that he or she’ “may . form indéepen-
dent .opinions, estab11sh*pr1or1t1es, understand’and discuss. the .
methodo]ogy, the techn1ques used and their app11cat1on L0

Educat1on does not necessar11y resu]t in the ability to use the techn1ques
¢
- The obJect1ves of tra1n1n are’ to teach 1nd1v1duals to carry
“out specific tasks based on an accepted methodology and for which
_ known techniques are available.’ Understand1ng of the context . . .
.[and] knowledge of the subject as a whole . . [are] not always

SN requ1red often on]y the ab111ty to app]y the techn1que is needed

The d1st1nct1on between educat1on and tra1n1ng is shown 1n\the Tol]oW1ng; _ﬁ

-pa1rs of questions which revea] the separate and comb1nbd advantages>of ed- ;

1. a.: Exp]an how rad1a1 d1sp1acement can be used to measure he1ghts in’

R

stereograph1c pa1rs of vért1ca1 photOgraphs ) _
1. b Us1ng a stereom1crometer (parallax bar), measure the.he1ght of
“  thirty trees, hav1ng conf1dence 1n your ability to cons1stent1y
: measure para]]ax d1fferences w1th1n a predeterm1ned 1eve1 of |

’ A

: preg;s1on | .
.Z{fa. Explain how d1fferent—"bands" 1n the e]ectromagnet1c spectrum :
‘produce d1fferent graytones for the same obJect
fa 2. b. Using a dens1tometer or a gray sca]e, compare the four-band ;i
| s1gnature of one known corn field W1th the s1gnature of twenty

.se1ected 1ocat1ons on the Landsat 1mage
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._V need for secondary and pr1mary educat1on'1n remote sens1ng and cartograbhy ;

1. MODELS B B T U MR

o

o

o
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. . . . N ; _a 3 - ) - R e et B ."."f

o Instruct1on denotes the comb1nat1on of educat1on and tra1n1ng The CERE |
. . £ : ] "bf‘_ _1. )

terns “1nstruct1on," "educat1on,f and "tra1n1ng" are. used 1n thetr broad

3 l'"-
. \..3 L) '_- L
h Ed e %

sense to 1nc1ude both teach1ng and 1earn1ng, but they are subd1vided by

° . ,,_rr

will- be left for another.art1c1e.
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rt is. hard to nnddél | ex1st1ng educat1on and traJn1ng programs w1thout

2

offend1ng someone who fee]s m1sc1ass1f1ed Therefore, p]ease note that there

M Ve o *

“are’ numerous except1ons and that the author does not have persona], f1rst-\\

k4

hand know]edge about many 1nst1tutes, un1vers1t1es and centers whxch aré 1nvo]ved

N
a

1n remote sens1ng educat1on and tra1n1ng A]so, the mode]s are 1ntent1ona11y

- s1mp1e, us1ng onTy two var1ab1es, "educat1on“.and’"tra1n1ng, each d1v1ded 1nto'
"h1gh" and "10w“ | The resu]t 1s four mode]s* (1) h1gh h1oh (2) high- low, | )
(3) 10w’h1gh and (4) low-Tow (See F1gure 1) Suré]y there- must be some h1gh-[i‘
moderate schoo]s, many moderate moderate un1vers1t1es, and S0, on. But suchf

w v

“deta11ed“ class1f1cat1on starts to encourage quant1tat1ve compar1sons and

-

El

“grad1ng," which 1s not an obJect1ve of th1s paper.

'

Hggﬁ h1gh H1gh in educat1on and h1gh in tra1n1ng (Mode]'ﬂ'Q

Th1s is called, Mode] I (1ettér "eye", not number "one“) in recogn1t1on
of the strong comb1nat1on of educat1on and tra1n1ng at spec1a11zed institutes.

An examp]e is the Internat1na1 Inst1tute for Aer1a1 Survey and Earth Sc1ences'

.~
n‘

(ITC) 1n Enschede, The Nether]ands, a wor]d 1eader in remote sens1ng education -

and tra1n1ng

4

three "daﬁgh@er 1nst1tutes“ in c00perat1on w1th the governments of India, '%. \

N1ger1a and Colomb1a., Other 1nst1tutes wh1obfao1n th1s prest1g1ous group

s s Y. R N .- - B —

L - . C.on . o . P t

academ1C'1evels- doctora] master s, undergraduate and techn1ca] The ”HQvZLf;,F



- ) L )
o . P A 4 ,
- ’ ; ' ao ks @ R ' P ’
4 I P .
- ! . « 4 . s R
To- ¢ - . 0 4 ‘
" ° 4 . yo® T . - e ! N ’

~n?
[

p . L L

) . T .,,.,.
model: T . _model 3 -

\' N ~ - ' .‘ " . ' . ‘
S g & | Training ln/Téchnlques - 7 Institutes '
‘ gz S (ITC.INPE,LARS, KARS etc)
=) A h .
g S - :
= o A o, s .
g |~ Uow-high) .. (high-high) ,
Y =2 : e : ’ . . ) oY . 4. '
. E . model'L. - . SoomodelU - :
P - ) oo . S ‘ '

. .
N B

" LimitedResources | - Universities .
B ' .(‘un_s'pat':ializad)

Amount of Trainin
Low . -

"v * » * . L Lo ‘ N i
.‘ -. L. Low: N - HlGH | {
B o . Amount of Education (mainly understanding the principtes) -
oL ‘ Figure 1. _Ke.la'[fiohslﬁp' of 'ﬂ:w- basic models f
R | -, "téa‘o/niv remote  Sensing
. . ; ", ) o ' ~
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&
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0 .
:include INPE'(Instituto de Pesquisas Espacia;s)nin~8razii, anthurduebUniversdty‘v
. (USA) with its LARS program Others could be 1ncTuded and each has 1ts‘
:7:spec1a1ty which d1st1ngu1shes it w1th1n the h1gh 1eve1 educat1on/h1gh 1eve1
'r;tra1n1ng mode] Neverthe]ess, there do seem to be severa] under1y1ng T

_s1m11ar1t1es f} f"ﬁ"'. . : g

" o a,;'almost exclus1ve focus on remote sens1ng, _ ;_ o .
b, graduate-level education directed toward the sﬁée\fiqprofessional

discipline’ of the student
o "cr1t1ca1 mass" of we]] qua11f1ed/professors, ab]e to attract top
students;plus outside fund1ng for_scho]arsh1ps,:research-proaects,

and equipment'. Co ’ , =

[N

- d."adequate t1me a110wed’for tra1n1ng in remote sens1ng techn1ques,

e. :relat1ve1y h1gh expend1tures~per student

.':- f.,‘relat1ve1y few students, - £

N wv" . ° . . . . .
g.. attent1on to quant1f1cat1on and measurement trying to get the most

' ;_from ‘the photograph‘or 1mage in order to reduce to a m1n1mum the
. expensive fieldwork. Thus 1t is a "spec1a11zed" and "quant1tat1ve"
_ d‘model of 1nstruct1on, study1ng in depth relat1ve1y few 1mages and
. . photographs ' '
These high- h1gh schoo]s could offer f1rst-rate undergraduate educat1on or.

3 4 .
' techn1ca1 tra1n1ng programs, but most do not or 11m1t their enro]]ments The

'.genera] ra?ﬁona]e is that 1mage 1nterpretat1on and even. photo1nterpretat1on is

. N
A

best done by profe551onals tra1ned 1n the1r spec1f1c d1sc1p11nes (Vink, 1964,
dp. 143 L111esand, 1982 p.7290). In pr1nc1p1e a1most everyone agrees, but in a
pract1ce, there are not enough peop]e who are strong in the1r profess1ons and.

.a1so strong 1n remote sens1ng, 1n both education and tra1n1ng Furthermore, by

-




N\
. -

’ cho1ce or f1nanc1a1 enticement, these top peop]e frequent]y find their way into

”

¥

positions -of "pure" research and deve]opment, grant hunt1ng and adm1n1strat1on,

progress1ve1y further and further removed from the ‘more mundane but extreme]y
| necessary tasks of profess1ona1 1nterpretat1on i
. There is also a double- edged ‘danger'within remote sens1ng 1nstruct10n ftoo .
much vs\ too 11tt1e spec1a11zat1on : For examp]e, a master s degree student |
might'wr1te his thes1s on "therma] image d1urna1:rad1ant temperature var1at1onsk
of selected 1and.uses," but'ﬁg may never become:broficient in handling other
imagery or photographs; in‘contrast, training which tries to uniformly cover )
: a]] of the'sensors risks the\danger of Teaving the student’withoutfsufficient'
competence wi h any of the remote sensors Finding a ba]ance between the
‘extremes is a conginuous task Por each school and each student

* Low-Low: \ Low in education and 1ow in tra1n1ng (Model "LLL

. \
Mode] L stands for "L1m1ted Resources", and it app11es equa]]y to the

'teducat1on/tra1n1ng in Less Deve]oped Countries’ (LDC's) and to 1ess—deve10ped -
~ courses (Tower case 1 d c.'s). There is a great deal of th1s throughout the
. world.” ‘Model L situations are noted byntHEir,lack of'financial and physical

| resources; some schools in the LDC's or with 1.d;c's“havelon1y one'mirrorl
stereoscope, maybe with a brokep para11ax bar; Usua]iy the professor lacks
instruction or even the desire to teach remote sen§ing. And in many 1angua§es
there is no readily avaijab]e textbook. If much of anything;is taUght,'it is
_ probab1y aerial photointerpretation (rightlycso ‘because satellite images'are
" considerably less. useful or less ava11ab1e 1n such precar1ous s1tuat1ons)
*That photo1nterpretatlon is usually descr1ptive and 1dnograph1c, 1ook1ng one
day at river meanders and the fext at volcanos. (This-is in part a result

of photointerpretation courses‘being.taught by geography professors:) In



v .

such cases the 1nterpretat1ons can: prov1de a usefu],‘1n fact a very usefu1
supplement ta a geomorphology or biogeography course. But it is hardly the
bas1s for someone s employment 1n remote sensing. As 9uch' this low-level
«'educat1on and 1ow-1eve1 tra1n1ng serves ma1n1y as a genera] Jnstruct1on course.
Co (The Student f1nds out that maps are. made from aerqa] photographs, and maybe
he w1]1 see an off-set print of a sate111te image. ) | _ 4 -

A sub- ~type of the Low-Low mode] is the No-No model" No eduoation and no
.traan1ng. It frequently occurs in the Less Deve]oped Countr1es that un1vers1ty
students graduate in geography, geology, agronomy , forestry, C1V11 eng1neer1ng,
eco1ogy, efb s w1thout ever study1ng or even hav1ng the chance to. study a course
in photo1nterpretat1on This 1amentab1e sqtuat1on is not anyone's fau1t, it is
mainly an unfortunate f;zl which stems from 1ack of national’ deve]opment

kaever, it is rather aston1sh1ng that near]y ha1f of the 43 accred1ted /
forestry s 001s in the United States do not’ requ1re even two quarter-cred1ts
: of aer1a1 photointerpretation- (L111esand 1982 p- 290) Perhaps’ those

’schools of fer excellent courses, but they do not requ1re the1r‘students to

. take them. '
Q’*High-Low- H1gﬁ in educat1on and 1ow in tra1n1ng _LMode] "U")

‘The letter "U™ stands for "Usual® and "Un1vers1ty, referr1ng to most
un1vers1t1es and co]leges in North Amer1ca, Europe, and other- developed areas.
Model u courses have\strong 1ecture programs providing the theory and ;
exp1a1n1ng the uses and app11cat1ons _ They area given by qua11f1ed

b professors who use good textbooks &However, the 1aboratory/pract1ca1 c]asses :

tend to be weak for any of a var1ety of reasons:

N _ a. 1ack of equ1pment photographs etc.,

»
B

b. 1ack of t1me, too few cred1t hours to permit true tra1n1ng,

&




Am& c. too much ambition:. he professor tries to show everything, resuiting-

‘1n 1so]ated 1earn1n1g exper1ences w1th 1nsuff1c1ent re-enforcement
to ga1n command of the techn1ques In other words, the techno]og1ca1
issues overpower the techn1ca1 tra1n1ng
d. 'preoccupat1on with the g]amour of fancy’ ages, resuiting in negiect

| of the bas1c “handling of aer1aT photographs, .

e. outright reJect1on of the idea that tra1n1ng can be part of a ‘

'unlvers1ty degree; = ’

«

f; ~emphas1s on the content of the photographs and 1mages (e.g., r1vers,

re11ef urban1zat1on 1and use, etc ) instead of on the character1st1cs
of the photographs and jmages (e. g f11ght line, .para11%é s1de-1ap, ‘
focal 1ength, scale, ets ) -

g. oyer-extens1on offone ot two courses_trytno~to serueva w{de_combination

‘of‘disciplinary interests: geography,,geo1ogy, ecology, etc;‘

These are all formidable and qefendable‘reasons why the training is weak.

The approach is. prinarily 4;eneraTized" and*"qua]itative,"-examtning‘the'

| quest1on of "what" but often neg]ect1ng the quest1ons of “how much"s how

- -

deep7 ‘how high? how w1de7 how many7

The pr1nc1pa1 Eng]1sh language textbooks support the qua11tat1ve approach

'A]though of varying quality and levels -of d1ff1cu1ty, the textbooks trad1t10na11y

have 1ntroductory ehapters on cameras, para]]ax, and some basics of the e1ectro«
. /

magnet1c spectrum. Following that, some have a ma1n1y "d1sc1p11ne oriented“ A”ﬁ,guAV

e
s

approach exemp11f1ed by Avery's book (Inte_pretat1on of. Aer1a1 Photographs, o

1977) and the text ed1ted by Richason. (Introduct1on to’ Remote Sensi_g of the

Environment, 1978 and 1982) The f1rst Manua] of Photograph1c Interpretat1on

" (American Society of Photogrammetry, 1960) was of this type. “Other authors

' such as  Sabins (Remote Sens1ng. Pr1nc1pjes and Interpretat1on, 1978) and

!

/11




Li]]esand & K1efer (Remote" Sensing and Image Intetgretat1on, 1979) adobt a. |

sensor-or1ented" approach "The massive Manual of Remote Sens1ng,(Amer1can

Society 'of Photogrammetry, 1975) is senspr—or1ented in the first volume and ~

disciplire-oriented in the second. These books are c]earﬁy for educatiom and
not for training. ~ - ' ' o Ln S ":~?;

.o

Standverg's Aerial Discovery ManﬁaT (1967) offers some traihing thfough

its "work-study" sect1ons and has aer1a1 photographs (off—set pr1nts) on
large pages wh1ch can be cut from the book without affect1ng the text Apart
. from basic concepts and photo manipulation, that book concentrates pn "photogeology

“and photohydrology. ‘The Laboratory Manual for introduction to’Renote.Sens{ng of - -

the énvironment, edited hy,Richarson\(1978), offers a wide selection of tmages
EUt seems to be aimed more at a visual tour of the senedrs and their
app11cat1ons, and 1ess at tra1ntng,thus match1ng the - qourses in the: Model U RN
'.S1nce the t1t1e c]early states that it 1s 1ntroductory, no student shou]d },<
"feel m1s]ed However the need st111 rema1ns for a manual-with a tra1n1ng
emphasis: L - L i
In the Portuguesg 1anguage, the se]ect1on of textbooks is severe]y

N Timited. " Many - schools use mimeographed notes from the prqfessor or the

" more ref1ned and pub11shed class~-notes of Marchett1 and Garc1a (p r1nc191os

de Fotogrametr1a e Foto1nterpretacao, 1977). ~The exce11ent photoggo]ogy book -

- by Ricci and Petri (Principios de‘Aerofotogrametria e‘Interpretacao Geologicay ..

\

ons. One other book 1n Portugueﬁg is by this author /);/’ o
<

'(Anderson (ed), Fundamentos para Foto1nte¢pretagao 1982)‘\ Jt focdses on.

- 1965) has been out'ofégyint for severa] years. Its exervises were strictly

geo]og1ca1 interpreta

f':." .

D o "'..
“ \the fundamental concepts of phof01nterpretation and the relevant‘photogrammetny.
. : L .
L ’ ! . . " . » v » : » .' . w~
. . -~ : R .
' o
-~ ) \ R
, ', . ‘ a . - v R . ’ " ) '. . .,',::-. I .
Q ‘ ) . o ‘12 .- .- " : | ‘. ".--:. ,‘\' . ‘.
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Two chapters are trans]at1ons from ITC pub11cat1ons. The book‘is'smaTT?(TZO‘

»

. .pages of text and f1gures) be1ng the f1rst of a ser1es of volumes., “Perhaps

f_more 1mportant than the textboqk is the Study Gu1de w1th Exercises. ‘If

N

.‘attempts to’ prov1de the start of so]nd tra1n1ng ' The use of an'ear11er

vers1on of th1s gu1de book by four groups of students will beﬁp

:1{_-7\. Low-H1gh Low in education and h1gh in tra1n1ng,(Mode1 "T")

F'7~report

&

Mode] "T" neans Tra1n1ng in Techn1ques.; Ina recent study of theyv

;»L"Status and Content of Remote Sens1ng Educat1on [and tra1n1ng] in the

Unii ted States", Da1hberg and Jensen (1981, see L111esand 1982, p 289)

AR ]

_ 0ne of the most - g]arlng gaps 1s <the_ near absence of remote ,
' sens1ng technician training programs in Amer1can colleges:

Such programs exist within the. defense ;establishments, but
elsewhere commercial firms and qovernment agenc1es must rely
.upon on- the-Job tra1n1ng. ' P

Nor are many such courses found An other parts of the wor1d

The 1dea that 1nterpretat1on 1s best done by profess1onals in the var1ous

""d1sc1p11nes works'aga1nst the estab11shment of Mode] T schoo]s Th1s is

hunfortuante for. severa] reasons.» : - ' ‘ .
1. 'Photographs and sate111te 1mages are be1ng generated at
. 1ncreas1ng1y faster rates, cons1derab1y faster than; the growth of
".Athe nymber of people tra1ned to utilize them.

N 2, 'Many rout1ne 1nterpretat1ons cou]d be performedwby techn1ca11y ‘

trained workers, Just as the defense estab11shments have thousands o

of 1nterpreters work1ng under the superv1510n of the profe551onals.
. Such 1nterpreters wou]d not be 1gnorant of the 1ssues be1ng stud1ed
| "nor would they' need a master S: or even a bache]or S degree before

/

they cou]d make usefu] contr1but1ons. -

¢

dhscussed later.

y



A.3,‘.Time‘lags could be shortened. For example, thousands of aer1al
‘photographs of Bra21l taken in the m1d—19605 area only now being

ut1l1zed for thematic mapp1ng of forests soils, geomorphology,

geology, etc. Meanwh1le, the neWer 1mages are often used for E
" AN . .,‘o

-

only a s1ngle purpose.’
4. Less money would be spent per 1mage analyzed
3_55_ Techn1cal ab1l1t1es need to be offered to the thousands of

~qual1f1ed profess1onals who are 1n the field but are not tra1ned '

“ to use remote sens1ng to the fullest, appl1ed extent.

st _:\ f In various ways, training ‘is a prerequ1s1te for appl1cat1on The

.',S.

more educat1on a photo1nterpreter has, the better he can - ut1litze his tra1n1ng ggf

I nE f

, ABut W1thout tra1n1ng, even*a person w1th educat1on is- far from do1ng "appl1ed"

S A

: work B

Y

f' The four'models~discussed above are derived from a'tho?variable'
’-d1chotomous class1f1cat1on based on the h1gh or low levels 1n educat1on and
~ ; also in tra1n1ng for remote sensing. | Such a s1mple class1f1catlon leaves
. many-doubts about the borderl1ne schools. To further d1v1de ‘and t?/eventually

[

A quant1fy the class1f1cat1on, the follow1ng factors could be con51dered (a1l
= .

in. relat1on to: educat1on and separately 1n relat1on to tra1n1ng)

.,,g

1. Separate evaluat1ons for aerial photo1nterpretatlon, for LANDSAT ,
1magery and for other 1magery, T /’~ N
2. Count the number of hours or courses of lnstructlon aVallable,
.3. Evaluate the . qual1ty of - 1nstruct1on in each hour or course, ‘and | ”g; ‘
'4: Establ1sh general cr1ter1a about what const1tutes the vgrlous A
bas1c course components | kN

~This would no#*need to be a Judgmental class1f1cat1on but merely a-

14 ,

S
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VA gu1de11ne to 1dent1fy the strengths and wsaﬁnesses in each program of study
The various profess1ona1 organ1zat1ons (1SP, ICA ASP ACSM,éAAG and others)

7. should a]] part1c1pate in deve]op1ng genera] ou1de11nes However, the cr1terta
L shou1d probab]y never become “off1c1a1“ because‘qf the need for var1at1ons
'_ and because of the cont1nuous and rap1d,changes 1n,remote sens1ng technology,

- and aPP1icationS. S ‘ '5'. Eb | | |

IV CURRENT SITUATION AND NEEDS ‘

In 1981 83 at lTeast foun 1ndependent art1c1es have been pub11shed about
fthe current.s1tuat1on and needs Each has a d1fferent or1g1n “data source,
o and emphas1s, but a11 four arrive at a similar conc1u51on there are maJor

| ,needs for expans1on, .up- grad1ng, modern1zat1on, and change in educat1on and

4

tra1n1ng for remote sensing and re]ated f1e1ds .
Two of the art1c1es are from the Un1ted States Joe1 Morrison (1981),

'-‘.1n his keynote address as the Pres1dent aof the Amer1can Congress on Survey1ng

,.
Lo

and Mapping (ACSM), saids v ’ f'; ,' - -

" The crisis of the 19805 in educat1on is rea] .. « . Weare
cont1nu1ng to make breakthroughs in the technology used in the
. survey1ng ‘and mapping professions, We cannot simply train a student
in today's technology and expect that he or she will be emp]oyah]e
" for a normal working 1ife span. Techno]ogy is chang1ng too: rap1d1y
.for that to happen. . g

-The first Nat1ona1 Conference of Remote Sens1ng Educators (ﬁORSE*B])
was attended by 200 1nd1v1duals in May of 1981 Lillesand" 5vsummary (]982)
_conta1ns Dah]berg and Jensen' s quote about ". .. the near—absence of remote«;
sens1ng techn1c1an tra1n1ng programs .. ," and 1nc1udes the fo]]ow1ng |

observat1on . : o f.= - : - E, - o o
The large number of short courses in remote sen51ng is c]ear "
. - evidence of a strong and. expand1ng demand for education in this
“field. It is also symptomatic of the need for more formal training - -
and of serious 1ags‘1n technoTogy transfer within the system, .

°

s " The two 1nternat1ona1 art1c1es revea] the much b1eaker situation found
o /.f O N




h._vin'the deve]oping wor1d | Brandenherger (iQBT) 91Ves'the resultslof'a-
' Un1£ed Nations sponsored study of "The World's Survey1ng and ﬂbpping (S&M)
Manpower and Tra1n1ng Faci11t1es " Photogrammetry and re]ated f1e1ds ' _
"(1nc1ud1ng remofé’sens1ng) amount to on1y 15 percent of the tota] S&M manpower

i wor1d-w1de, and it is easy to 1mag1ne that the proport1on is even 1ess in the, _'.'

°

_deve]op1ng nat1ons, where the newness of remote sens1ng retards st111 further

Cits 1ncorporat1on 1nto the survey1ng and mapp1ng f1e1d Furthermore, to

v

g take a. spec1f1c case, South Amer1ca has only one un1vers1ty 1eve1 '.__d; _ _h'“

{
"surveyor/mapper" per 6 000 km2, not tak1ng 1nto account the 1arge numbers :

of thosewho are in adm1n1strat1ve p051t1ons, ret1red etc.. The size of this
"aréa to serve" is about six t1mes greater than the oné for- North Amerlca,,
E - 'wh1ch 1nc1udes the vast w11derness of northern Canada and A]aska. It 1is about
a;h Nforty t1mes greater than the figure for Europe (exclud1ng the USSR) .
- The art1c1e by dhudretsch Hempen1us Voute and wolda1 (1981) on
"Educat1on and Tra1n1ng in Remote Sens1ng App11cat1ons" for sate111te :i_'-

'1magery is‘a summary of another Un1ted Nat1ons sponsored study, and

-~
: ¢ : " - !

concludes

_ On the basis of 1ndependent stud1es and the assumpt1ons made .
by the team as to. the requirements for education -and training, the -
‘developing countries with a current population of 3000 million will
have ‘an annual educational capacity demand for remote sensing o
application of approx1mate1y 18,000 man-years during the 1980s and
1990s. The present capacity ava11ab1e for these countries falls -
short of the demand by a factor 10. Therefore, the  introduction of new’
- edcuational methods directed to reach more people at the same time = -
, w111 be of u1t1mate 1nterest -

I METHODS |
+ S : “In 11ght of such needs for better and more educat1on and train1ng, what
methods can”help prov1de solut1ons7 Various' partial solutions a]ready

exist. Nowhere in th1s art1c1e is there any hint of abandon1ng the trad1t1ona1
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means of education The system of 1ectures and pract1ca1 clas es proV1des

I

a backbone to the 1nstruct1ona1 methods Perhaps some spec1f1c courses cou]d

be 1mproved, but the methods are approved ;“ ‘%“H;[';f ’ '_ o S

Lo oL Both curr1cu1a and teach1ng a1ds must be deve]oped, 1nc1ud1ng

.. modern means of learning, for various groups: in society--from .

- planners and managers to research workers and teachers, with:
the product1ve [production] personne] and the technical support -

- staff in a central position. - The wide spectrum of ‘these groups , .
makes it 1mposs1b1e to de51gn standard curricula, These [diversel] S
groups will require d1fferent mon1tor1ng curr1cu1a (d'AudretsCh,,. :

et al., 1981, p. 182) . s

In add1t1on, short courses, sem1nars and workshops offer a chance for
up dat1ng and refreshing. Therefore,‘they need,to remajn,neargor_at the

front1ers of research. and app1ication.' WOrkshOps should pass aTong selected
o«- 1,

“topics to the trad1t1ona1 courses, which tend to be less expens1ve and wh1ch also

| need to be updated This m1ght go aga1nst the "non-prof1t proflt-maklng" of R
-some 1nst1tutes that use- short courses to supp]ement salaries and buy
equ1pment but it w111 force those courses to be either updated or outdated

The profess1ona1 soc1et1es ‘and the un1ver51ty boards of d1rectors shou]d

v

‘ make efforts to release or se]] copyr1ghts to the1r workshop mater1a1 and not _

compete w1th the undergraduate ‘and graduate courses.ﬁ
F1na11y, the non trad1t1ona1 methods" of 1nstruct1on ‘must be brought 1nt0

B act1on These are ma1n1y a1med at 1nd1v1dua11z1ng the 1nstruct10n W1thout
’ o .
c1assroom attendance. = . P
{ ' B ' . ‘
‘Modern 1earn1ng methods are certa1n1y needed for the var1ous '
groups because the present educational methods do not respond ~
,adequate]y to the demands. Programned Tearning packages and ‘d1stance- ‘
‘learning" using the ‘new media become sheer necessities. Both also
.offer open1ngs for new educational act1v1t1es These can include
direct broadcasting satellite television, video-cassettes.and video- -
= " discs, recording and: p1ay -back’ equ1pment for office and home, and
* simulation of digital image processing on personal micro- ~processors,, :
Colour television screens and:computer-displays are particularly va]uab]e_
because colour is an essential element for the application of .
_multis ectra] remote sensing techn1ques.v,(d’Audretsch et a]., 1981
P, 183). o

.
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R One step towards such "individualized learning" is available from = "= -
the Purdue University Division of Independent‘Study; which sells a .

",JMini¢0drse Series" about the "Fundamentals of.Remote:Sénsing;" o

‘ Each minicourse is a self contained instructional package .
presenting basic concepts in remote sensing. .Topics range - ,
from basic photointerpretation to numerical enhancement -and

‘pattern recognition,: from sensor design to data selection .. . .
The series was created by an-inndvative. team of scientists, -
engineers, and educators on the staff of Purdue University and
the Laboratory for Applications of Remote Sensing (LARS)..
In-1976, 19 modules were released; in 1980 -an additional six
were released, two of which were co-authored by instructqrs .

~at ITC (International Institue for Aerial Survey and Earth-
Sciences)‘in the Netherlands.. —~ -.° - F

o Both LARS and ITC have long taken leadership roles in
. remote sensing education. The minicourses capture the most
.. effective instructional techniques developed through their
. years ‘of teaching. ‘The minicourses are portable; you can .
use them in a classroom, in-a learning center, or at home - =
wherever there is a cassette tape player and a slide projector,
Because the packages.are designed: for jndividual instruction, -
. they have "instant replay” capabilities; 50 ybu can go back.and
 listen again to a difficult portion of the minicourse. -Each
minicourse is written at the college or professional level. The
s1ide-tape programs, with accompanying study guides,. typically
require from 45:to 75 minutes to complete.. You control the
rate and intensity of study. R :

When you complete the minicourse series you will be in a
~ position to begin answering important questions about the ., ,
*- applicability of remote sensing in your own area of interest.
_ You will have 1earned concépts and gained insight into the
Ty ' potentials apd limitations of the technology and will have .
' - glimpsed sqﬁg of the most current research under way.-. . ..
* (purdue, 1981). S T :

_ The appeal of. such audio-ﬁisua] materia1 iS'vehx great;,JUﬁfértunétgly,_
| - the cost.'is’ US $85.00 per indi‘vi.d{:a]‘ minicou'rse__,_or."_tis_.$"zboo..qqg: fo'ri thg”ag.l_' -
. entire series, rather ekpehsiVé'fOr apprdkimate1&7onq hour (prf25'thrs

total) td_]earh conCepts,kgain insights; ahd_g1impse some-éurkeht research,
e five (US $250.00 each) half-hour videotapes have asimilar drawback:-

1
e
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tHEy are not read11y aCCGSS1b1e (f1nanc1a\1y) to_the typica] individual.

¥

’i | Furhtermore, a1though sequeSnt1a1 "the units do not form a s1ng]e self-
- conta1ned course, and they are for edueat1on, not tra1n1ng ;;) |
“In sp1te of theSe drawbacks. there is no doubt about the exce]]ent qua]ity of
‘the materia] and the advantages of using 1t 1n other un1vers1ties and
B co]]eges Somehow, Purdue Un1vers1ty shou]d be compensated for its
orig1na11ty SO that each minicourse’ cou]d be so]d at a nr1ce commensurate
fff.w1th its’ 30-40 s]1des one tape cassette and 20 pr1nted pages ~The va]ue
of such mater1a1 when trans]ated for remote sensing educat1on in deVelop1ng
_ff/ nations is 1mmense But 1nstead of using th1s material ?ﬁrbbabky a d02en -
A 'people around the world are work1ng on someth1ng roughly s1m11ar to one Or
_nnre of the m1n1courses, and each W11ﬂ be seeklng a market. ‘ |
N Less soph1st1cated 1nd1v1dua11zed mater1als a]so ex1st Some are
'_» called correspondence or d1stance educat1on courses., ProfeSSIOnally
5accred1ted cartograph1c draughtmansh1p has been taught by correspondence
vy ;1n the Netherlands since 1973 (Ormellng, 1976) In Austra11a, where |
degree-grant1ng d1stance educat1on has been estab11shed S1nce 1911 map
. , ' ,1nterpretat1on and cartography are: regu]ar]y taught to students who do not
o attend c]asses A]so the Un1vers1dad Estata] & Distancia in Costa R1ca has
;an accred1ted course 1n bas1c cartography _
. As ment1oned ear11er, remote sensing. (spec1f1ca11y photo1nterpretat1on)
has also been taught w1th d1stance ‘education methods (Anderson 1981) A
_ course ent1t1ed "Fundamenta]s for Photo1nterpretat1on" was;’ offered three t1mes
in 1379580 1n_the-d1stance educat1on extension program of the Un1vers1ty of -
- Brasi]ta, Brazfl ‘Because the ‘course was exper1menta1, enro11ments were f‘
o “v. 11m1ted each time to twenty students 1n the Bras111a area. - The content was :

) egu1va1ent to a ten-WeeE\i45-60 class-houre un1Vers1ty course, but this

v
-
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: course “had only,,;éﬁve hours of c1ass-work with four hours for examinat1ons);

The’ c]assroom hours can be further reduced espec1a1]y since the sgudy-

7 2
, n/revised The professorsmere ‘a1s0. ava1]ab1e For the . 1nd1v1dua1

gu1}#7has bee

.wh1ch were 1nfrequent1y requested ‘-»ff ' _' >

Dthe m1meographed pre11n1nary version of the tex;book Fundamentos :

y para Foto1nteggretag_o, ,

the textbook by Marchetti and Garc1a,-

“i_Ag'nh Ag;ket stereosc0pe, | _ -
| 5,5 a pa kage w1th photograph1c cop1es of aer1a] photographs, trac1ng
| paper, ‘marking penc11 mask1ng tape, and other supp11es,
l‘.ﬁ, -a published topogrgh1c mapsheet (area of Bras111a at’ 1 :100 000)
The course was essent1a11y methodo]og1ca1 w1th both a theoret1ca1 .
.and practical base It emphas1zes :he fundamenta]s of phot01nterpretat1on
,app11cab1e to var1ous uSer profess1ons The contentsequence was as fo]]ows.-
_ introduction; bas1c character1st1cs of aerial photographs, geometry for |
‘; photo1nterpretat1on, stereo v1eW1ng, elements of recogn1t1on methodology
for. phot01nterpretat1on, paral]ax, he1ghts and the f]oat1ng mark Also
b"f‘:offered one time, and us1ng ‘a s1m]1ar ‘methodology was the second course
~in the sequence. "Techn1ques for Phot01nterpretatlon. |
| 1In all cases, the courses were well-received: by the'vast'major{ty-of\
the students Their. test‘resultS’were statistica]]y the same as those'OfI

- students enro]]ed in a traditional un1vers1ty course using the Same books

and professors. A]though the d1stance educat1on of photo1nterpretatlon at the
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University of BraS111a was d1sc0nt1nued (unfortunate]y for bureaucrat1c and -

political reasons, ) 1ts viabiﬁity has been demons;;i}ed

v

)

The advantages of distance education are numgrous: . outreach to the
l;student_wherévhe Tives; minimal costs to! student and scheol; large.numbers
. osttudents;;guality material prepared by selected professors/uriters;
internationaf comparability;_f]exibieftimetab]e;‘a]most unlimited time.
.for training, including serious and complete projectsiispecial training
_ centers'in constant use by successive grOUps>of students who are well-
‘ prepared when they arriye’ for .one or two-weeks of concentrated 1nstruct1on, .;
emp]oyment for graduate students in correct1ng eXercises and answerlng '
student inquiries; para]]e] courses fbr-groups w1th slightly d1fferent .
interests or lTevels (managers supervisors, 1nterpreters technlca] support
staff); and ease of per1od1ca11y updat1ng former students. L
In 11ght_offthe tensfoId”def1c1t in man-power:trajnlng and education
“.in the developing.countries,_distance,education is one of the few alternative"
so]utions that cou]d'be viable At-present; much remains tO‘be’done to
i 1mp1ement it on any maJor soa]e, even for a s1ng]e remote sens1ng t0p1c.
VI. CONCLUSTON - | ) |
| A top1c such as INTERNATIONAL MODELS _ AND METHODS OF REMOTE SENSING

EDUCATION AND TRAINING is so broad that its treatment must s1mu1taneous1y
"I:I .be general in scope and limited in examp]es This artic1e haSﬁtriedlto '

idef1ne the tenns, model the current approaches assess the needs, and discuss

‘the so]ut1ons Its purpose also has been to st1mu1ate further d1scussion

and to prompt some action for so]ut1o
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